Introduction
Alkaloids are the confi gurationally and conformationally various group of natural products with a wide range of biological and human effects. Many naturally occurring plant alkaloid derivatives have shown wide spectra of biological properties, as determined by in vivo pharmacological screening and research investigation. The attempts to expansion the activity of alkaloids by chemical modifi cations has been successful. Interesting biological activity has been achieved in compound where the isoquinolines were used as pharmacophore. Artifi cially prepared derivatives of natural lead structures possess biological effects as well antimicrobial activity. The attempts to increase the antimicrobial activity of alkaloids by chemical paths of modifi cations were successful (Renner et al., 2009; Fattorusso et al., 2008) . Hydroisoquinoline (benzoisoquinolinium) derivatives play role to attract the attention of medicinal chemists because of their potential application as pharmaceutical drugs for the treatment of DM (Kubo et al., 2000) . Some of them are used in clinical treatment and they act as inhibitors of testosterone-5-reductase, which is of great importance for treatment of various skin diseases, for example, acne treatment, as well as excessive hair loss treatment . Benzoisoquinoline derivatives are interesting as selective non-steroidal inhibitors of steroid 5-reductase-1 (Guarna et al., 2001) . Selective inhibition of 5-reductase-1 is currently investigated as a potential therapeutic tool for the treatment of dihydrotestosterone-related skin disorders, such as acne, alopecia, male baldness and hirsutism (Harris & Kozarich, 1997) . Hydroisoquinoline derivatives, e. g. tylophorine or tylophorinine, are important in a wide range of biological activities and they possesse anticoagulant and anti-infl ammatory activities. Tylophorine derivatives are known as bioactive compounds with weak toxic, anti-carcinogenic, anticoagulant and antibiotic activities. In this work, epi-benzoanalogue of bioactive phenanthroquinolidine alkaloid was prepared by synthesis and X-ray investigation was performed, and also DFT/B3LYP (Becke, 1988; Becke, 1993; Lee et al., 1988 )/LanL2MB/ Auto calculation. The absolute confi guration of the product was controlled by anomalous dispersion. We report here the crystal structure of the Scheme 1: View of molecular structure of the title compound.
title compound (Scheme 1) as a novel quinolizine derivatives, which crystallizes in the noncentrosymetric orthorhombic space group P2 1 2 1 2 1 with one crystallographically independent molecule in asymmetric unit of the basic cell.
Experimental
The title compound, (5S,11R,11aS)-11-hydroxy-5-methyl-1,2,3,4,5,6,11,11a-octahydro-pyrido[1,2-b]isoquinolin-5-ium iodide, was prepared according to a standard protocol described in literature (Pagáč et al., 2018) .
Geometry
All estimated standard deviations (esds) (except for the esd in the dihedral angle between two l.s. planes) were estimated using the full covariance matrix. The cell esds were taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in the cell parameters were only used when defi ned by crystal symmetry.
Refi nement
Refi nement of F 2 against all refl ections. The weighted R-factor, wR, and the goodness of fi t, S, are based on F 2 , conventional R-factors, R, are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2(F 2 ) was used only to calculate the R-factors(gt) etc. and is not relevant to the choice of refl ections for refi nement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on all data are even larger. All H atoms were positioned with idealized geometry using a constrained riding model with C-H distances in the range of 0.93-0.98 Å and O-H distance 0.82 Å. The U iso (H) values were set to 1.2 U eq (C-aromatic) and 1.5 U eq (C-methyl), respectively.
Data collection
Crystal data and conditions of data collection and refi nement are reported in (Sheldrick, 2015) , Sir2014 (Burla et al., 2015) ; program(s) used to refi ne structure: SHELXL (Sheldrick, 2015) ; molecular graphics: Diamond (Brandenburg, 1999) , Ortep-3 (Farrugia, 2012) ; software used to prepare material for publication: Gaussian09 (Frisch et al., 2013) , Olex2 (Dolomanov et al., 2009) , PLATON (Spek, 2009 ) SHELXL (Sheldrick, 2015) , ShelXle (Hübschle et al., 2011) . Symmetry codes: (i) 2 -x, -1/2 + y, 1/2 -z; (ii) 3/2 -x, 1 -y, 1/2 + z.
Tab. 3. Selected geometric parameters: bond and torsion angles (deg. O1-C6-C7 111.9(3) C2-C1-N1 112.7(4)
C6-C5-N1-C13 -63.4(4) C6-C5-N1-C14 57.4(4) Fig. 1 . Molecular structure of the title compound with the atom labelling scheme. Displacement ellipsoids are drawn at the 30 % probability level (Diamond, 1999) .
Results and Discussion
The absolute confi guration is known from the synthesis and it was confi rmed by the structure determination. The stereochemistry of atoms N1 was confi rmed to be S, C7 was confi rmed to S, C6 was confi rmed to R. Molecular geometry and the atom numbering scheme of the title compound is shown in Fig. 1 . Crystal packing of the title compound is shown in Fig. 2 and selected geometric parameters are listed in Tabs. 2, 3. Central N-heterocyclic rings are not planar and adopt a half-chair and chair conformation with atom N1 and N1, C3 above the plane [-0.715 (5) and -0.670 (5), 0.650 (0.7) Å, respectively]. 6-membered ring N1, C5, C6, C7, C12, C13 is confi rmed by the ring-puckering parameters (Cremer, Pople, 1975) -hybridized, as evidenced by the net charge on it. The crystal structure is also stabilized by one intramolecular O1-H1···I1 and the intermolecular C1-H1A···O1, C1-H1B···I1 hydrogen interactions as H-atom donor (Tab. 4). Bond length of the couple atoms group C6-O1 is 1.426 (4) Å and it is not a strange bond (strange C-O-H geometry with C-O > 1.45 Å, IUCr checkCIF procedure), this may be due to atom O1 participating in weak intraand inter-molecular hydrogen interactions. The NBO analyse of theoretical calculations in vacuum and for polarities (but this does not actually add any polarization functions) at ab initio DFT/B3LYP level using LanL2MB basis set model (single point geometry, net charges) is shown for selected atoms in Fig. 3 and also I w (Wiberg bond index; Wiberg, 1966; Gaussian09 rev.: D.01, 2013) . 
